The objective of this study is to measure the total factor productivity and the changes in components of the total factor productivity generated by the banks in Turkish Banking Sector (TBS) during the period of [2004][2005][2006][2007][2008][2009]. Based on these measurements, we quantify the production efficiency of the banks. To that end, the total factor productivity is taken as an initial point, and various performance comparisons are made both within the specified three sub-groups and among all deposit banks in TBS. Within the context of performance measurement, we use input and output variables to test technical efficiency index, which represents a combination of change in technical efficiency and in technology, and to test a change in total factor productivity index which comprises a change in pure technical efficiency and scale efficiency. In the calculation of these indexes, Malmquist total factor productivity index method is employed. Computed indexes provide us with the opportunity to make performance comparisons in order to assess which group and bank have comparatively highest performance among the groups and banks included in this study. When we consider the effects of 2007-2008 global crises on Turkish economy, notably on TBS, calculating the performance change ratio for previous periods or estimating the same for the following periods becomes vital in terms of enduringly changing and developing banks. The growing competition in TBS forces banks to attach more importance to productivity factor for sustainable growth purposes. In this regard, Malmquist total factor productivity index gives us the opportunity to quantify the changes in total factor productivity over the years. Accordingly, this study applies group analysis to determine which group is working efficiently. To do this, Malmquist total factor productivity index requires the use of panel data and depicts efficiency changes by years, representing crucial information for us to produce policy implications. In brief, the test results obtained by this study indicate that the foreign banks, thanks to positive changes in their technology, technical efficiency and total factor productivity, are more effective than other private and state banking groups.
The financial system in Turkey, especially banking sector, had a strong growth trend and fundamental financial deepening indicators improved significantly during the first decade of this millennium. However, according to detailed information presented in the report of Banking Regulation and Supervision Agency (BRSA), the sector was characterized by large number of small banks as well as structural problems in an unstable macroeconomic environment before 2000. As a result of devastating effects 2000 and 2001 crises, many banks had to leave the market. In the course of simultaneously-applied restructuring process (namely Banking Restructuring Program in 2001) market structure of the sector was considerably changed. Banks displayed a high-performance growth and the sector continued to develop during 2002-2007 with strengthened financial stability and general market structure within TBS. The foregoing program created a very attractive environment for foreign banks, in turn, the number of them in TBS has incrementally increased.
Finally, global financial crisis in 2008-2009 gave rise to new developments in the sector in terms of market structure. The global developments have also affected TBS to relatively limited extent in comparison with many other developed and developing countries. The reasons behind relatively limited negative effects on TBS include a high capital adequacy ratio, a high asset quality, low currency and liquidity risk thanks to successful risk management and effective supervision of Central Bank of Republic of Turkey (CBRT) and BRSA (BAT 2009) .
Therefore, banks have been recently forced to use their resources in the most efficient and fruitful way to operate long lastingly, and to cope with the conditions of competition in TBS, which has been experiencing a change for two reasons.
First, participation of foreign banks into TBS has recently increased especially after the New Economic Stability Program, which was applied immediately after the 2001 financial crisis for the purpose of restructuring the economy and which maintained the economy at a robust growth performance until the recent global crisis. There is an assertion that the participation of foreign banks in emerging markets is often thought to improve overall bank soundness. Therefore, as the share of foreign banks in a national banking system increases, the system will quickly overcome both financial or currency crises, and quickly recover itself thanks to foreign banks' ability to overcome any crisis safely by means of their best management policies. The test results obtained by this study confirmed that foreign banks have more positive effects on TBS by increasing the overall capital structure (Suleyman Degirmen 2011) .
Second, every economic and/or financial crisis has been followed by regulatory reforms in financial sector, particularly in TBS, which, in turn, has mitigated the devastating impacts of recent global crisis on TBS. Therefore, in consideration of the recent changes in TBS, it is clear that more accurate efficiency level measurements lead to more effective applicability of prospective planning activities. However, the substantiation of performance measurements becomes troublesome due to lack of standardized, secure and valid measurement techniques. In a nutshell, the objective of this study is to measure the total factor productivity and the changes in the components of the total factor productivity generated by the banks in Turkish Banking Sector during the period of 2004-2009. One of the important criteria to measure the performance of banks is the changes in total factor productivity. When it comes to productivity, the total factor productivity consisting of the factors partaking in production process should be considered. Taking partial productivity measures, including labor and land productivity, into consideration separately may lead to misleading information about total factor productivity. Hence, taking total factor productivity as a whole and trying to measure the change in it yield much more consistent results. Since the change in total factor productivity is subdivided into two, (i.e. change in technical efficiency and technological change), improvements in these generate the basis of reaching high economical performance levels, and therefore of having very high level of competitiveness. A change in efficiency is regarded as the indicator of national economy's ability to internalize, adapt and transfer the global technology into total factor productivity (Ertuğrul Deliktas 2002, p. 248) .
Following introductory motive, the structure of the paper is as follows. Section 1 surveys the literature on the application of Data Envelopment Analysis (DEA) based on Malmquist total factor productivity index. Section 2 presents the data used in our study and describes the related methodology. Section 3 discusses empirical results of the tests. Finally, Section 4 presents some concluding remarks including policy implications and further research.
Literature Review
The application of data envelopment analysis based on Malmquist total factor productivity index is widely used in the comparison of countries and for productivity calculations in different lines of business, e.g. in agriculture, health, banking sector, etc. In the study of Hasan M. Eken and Suleyman Kale (2011) , Data Envelope Analysis (DEA) employs a non-parametric performance measurement tool that can be used for analysis and decision-making purposes in banking. This method sorts out banks individually and in groups according to their performances, and provides much more information that cannot be grasped by using other methods such as ratio analysis. The most common strengths of DEA can be listed as follow: it provides potential improvement capabilities; it indicates sources of inefficiency and it takes management preferences into account when measuring performances (see p. 889).
This method is used in the various studies: in Rolf Fare et al. (1989) to measure the productivity change in Swedish hospitals; in Fare et al. (1992) to measure Sweden pharmacies' productivity; in Fare et al. (1994) to compare productivity growth, technical progress and efficiency change in industrialized countries; in Tim Coelli (1996b) in the field of Australia agriculture; in Marios Zachariadis (2004) to compare OECD countries by productivity; in Surender Kumar (2006) universities based on the DEA technique and takes into account the reality of the Chilean university system. A DEA model with two input variables (operating expenses and academics full time equivalent -FTE) and three output variables (operating income, Institute for Scientific Information (ISI) publications and student enrollments) was developed to evaluate the performance of 34 Chilean universities. The empirical results indicate that 9 of 34 institutions are efficient in terms of financial performance level, and research and teaching levels. In addition, these do not reveal significant statistical differences between the efficiency of public and private institutions.
There are two studies applying Malmquist total factor productivity index in banking sector: Atle S. Berg, Finn R. Forsund, and Eilev S. Jansen (1992) , which is dedicated to analyzing the deregulation of Norwegian Banking Sector; and Milind Sathye (2002) which is aimed at measuring productivity changes in Australian Banking Sector. To the best of our knowledge, there is no prior study doing analysis based on the calculation of total factor productivity (TFP) to make comparisons among groups and banks in TBS. Yet, studies on emerging markets have been done before, some of which also include Turkey. For instance, we count on related studies of Yenal C. Kesbic, İbrahim Tokatlioglu, and Serap Urut (2004) They use such relative measures of technical efficiency and the changes in total factor productivity as calculated by using DEA and Malmquist Productivity Index. Their findings suggest that there is a 1.6% decline in the cooperative unit's mean total factor productivity. The primary implication of it is that technical development is the factor behind this decline.
In our analysis, we came across two recent studies for the Turkish Banking System. First, recent study by Eken and Kale (2011) aims to develop a performance model for measuring the relative efficiency and potential improvement capabilities of bank branches in TBS by identifying their strengths and weaknesses. It also investigates the production and profitability aspects of bank branches in TBS. Under both production and profitability approaches, efficiency characteristics of branches, which are grouped according to different sizes and regions, have similar tendencies. In both analyses, it is clear that branch size and scale efficiency are related to each other. As branch size increases, the scale efficiency increases as well; however after the scale size maximizing productivity, any expansion decreases efficiency. Too small and too large branches require special attention. Lastly, Saadet Kasman and Adnan Kasman (2011) investigates the link between stock performance of the listed commercial banks in the Turkish stock exchange and three measures of bank performance in regard of technical efficiency, scale efficiency and productivity for the period 1998-2008. They use DEA method to measure relative efficiency and use also the Malm-PANOECONOMICUS, 2013, 2, Special Issue, pp. 139-159 quist index approach to measure TFP change in the banking firms. They found a positive and statistically significant causal relationship between changes in the three factors and stock returns.
Method and Data Analysis
The study consists of 31 deposit banks, all of which are members of both the TBS and the Banks Association of Turkey (BAT). Banks are divided into three subgroups based on the classification made by BAT (Table 1 ). The data for 31 banks between the years 2004 and 2009 as employed in the analysis has been obtained from the BAT's official website. Table 1 indicates the deposit banks that are included in the analysis and their distribution in terms of the groups. To build our model for the case of paper and then test it, we decide for input and output parameters under the guidance of Eken and Kale (2011) . They provide a comprehensive literature review including 39 articles, all of which were published after 2000 and more than 49 studies/approaches, which were analyzed (for details see Table 1 on page 891-894). Production/operation approaches are used in 33 studies and profitability approaches are used in 7 studies. In 27 studies CCR (Charnes, Cooper, Rhodes) and in 29 BCC (Banker, Charnes, Cooper) models are employed. 36 studies are based on input-oriented approaches while 12 studies are based on outputoriented approaches. In addition, Duygun M. Fethi and Fotios Pasiouras (2010) analyze 136 studies using DEA-like techniques to predict bank efficiency. Of the 29 studies, 17 adopt production and 12 adopt intermediation approach. Therefore, the PANOECONOMICUS, 2013, 2, Special Issue, pp. 139-159 most widely-used inputs are related to employee, other operating expenses, rental area (lands for rent) or expenses and other equipments. On the other hand, the most widely-used outputs are value/number of deposits, loans, non-interest income and commissions, and number of accounts/transactions.
We adopt intermediation approach in order to reflect better the production process of the banks. It is assumed that an enormous part of banking operations are formed by the conversion of the funds borrowed from financial and other depository institutions into credits and other security investments (Oncu and Aktas 2007, p. 257) . Although there are many inputs, outputs and methods, separating out inputs and outputs as well as deciding the model and orientation should depend on the purpose of research. For this reason, we choose deposit and interest expenses as inputs, and credits/loans and interest incomes as outputs.
Malmquist total factor productivity is a technique depending on the DEA. It measures the change in productivity of a specific value (increase/decrease rate) between two timeframes (Berg, Forsund, and Jansen 1992, p. 213) . Change indexes in total factor productivity for the banks are calculated separately for both banks and banking groups via panel data application for the period of [2004] [2005] [2006] [2007] [2008] [2009] . Temporary development of banks' productivity and its sources are presented by Malmquist total factor productivity index. To that end, DEAP 2.1 program produced by Coelli (1996b) is employed for the measurement of the indexes.
Constant returns to scale hypothesis is applied over technology in order to estimate the distance functions used in the measurement of Malmquist total factor productivity index. Being defined in terms of distance functions developed by Sten Malmquist (1953) , this index measures the change in total factor productivity between two variables by calculating each variable's relative distance rate to common technology. Distance functions may be seen as both input and output based distance functions (Deliktas 2002, p. 252) . Input based approach is predicated on the minimum amount of inputs used for the production of output (input minimization) while output based approach is predicated on the maximum production of output with a given input (output maximization). Solution of the both optimization problems provides effective edge; notwithstanding, differences occasionally may arise from ineffective units. Therefore, this study adopts input based approach.
By means of Malmquist total productivity change index, the change in bank's productivity from the period of (t) to (t+1) is measured. Malmquist total productivity change index pertaining to the input between (t) and (t+1) 
(1)
Equation can be formulized as: The first term on the right side of Equation 2 measures the change in input based technical efficiency between the year (t) and the year (t+1). The change in efficiency is represented by the ratio of efficiency in period (t+1) in proportion to efficiency in period (t). Geometric means of these two ratios in square brackets represents the change in technology between two periods. That is to say; the changes in total factor productivity and components are measured as the geometric mean of Malmquist productivity indexes (Fare et al. 1994, p. 253) .
Malmquist total productivity index may be divided into two as of the change in technical efficiency and technological change. When we split the equation (2) into two by this way, we can measure the change in efficiency and technological change respectively.
Technical change in efficiency =
Technological change = 
The change in technical efficiency is described as the efficiency in approximating to the production limit and the technological change is described as the curve shift in productivity limit (Renuka Mahadevan 2002, p. 590) . On the other hand, multiplication of the change in technical efficiency and technological change yields the change in total factor productivity. Total factor productivity index's exceeding 1 indicates an increase in total factor productivity during the period between (t) and (t+1) whereas its being less than 1 means the contrary (Coelli 1996a, p. 28) .
In order to build Malmquist total factor productivity change index, a range of Linear Programming Problem (LPP) should be measured. Given the constant returns to scale hypothesis and input-based approach, the LPP that is used in building Malmquist total factor productivity change index is as follows (Worthington 2000, p. 180) .
The first two linear programming models are evaluated by using the efficient limit of the given period as a base. Model (7) compares the data of period (t) with the efficient limit of period (t+1) while model (8) compares the datum of period (t+1) with period (t)'s efficient limit. Each of the four linear programming models should be solved for each period and observation in the example so as to quantify the Malmquist total factor productivity. Thus, given number of periods (T) and number of observations (N), Nx(3T-2) problems should be solved.
The Empirical Results
The change in total factor productivity index enables us to differentiate between productivity change and technological and technical efficiency change in it. Index value's exceeding 1 indicates that it rises during the transition from period (t) to period (t+1); on the other hand, being less than 1 evidences its decline. The measurement of total factor productivity index is comprised of multiplication of change value in technical efficiency and technical change value (Dimitrios Angelidis and Katerina Lyroudi 2005) . In other words, the constituents of total factor productivity, technical efficiency change and technological change's being more than 1 once again, represents an improvement in technology and technical efficiency, and its being less than 1 implies the retrogression. Therefore, technical efficiency change index's being more than 1 depicts the organization's being able to satisfy its production limit; likewise, technological change index's being more than 1 shows that the organization manages to leverage its efficiency level.
A negative change value of technological change index means that there has been a reduction in output amount produced by the similar amount of input (Argun A. Karacabey 2002, p. 75) . On the other side; technical efficiency change is divided into two in itself as pure technical and scale efficiencies change. Multiplication of these divisions renders in technical efficiency change index. Managerial competence in pure technical efficiency questions whether the organizations work with the suitable scale and shows the achievement in producing within the appropriate scale. Decrease in pure technical efficiency signals the distortion in managerial competence. The observation of decay in scale efficiency is a glimpse of organizations' scale problem.
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Malmquist total factor productivity index's being divided into abovementioned constituents plays a fundamental role in detection of main sources triggering total factor productivity (Deliktas 2002, p. 263) . The measured change indexes in technical efficiency, technology, pure technical efficiency, scale efficiency and total factor productivity concerning all deposit banks and groups are demonstrated in the tables below.
All Deposit Banks
The indexes of change built for technical efficiency change, technological change, pure efficiency change, scale efficiency change and total factor productivity change concerning all deposit banks for the period of 2004-2009 are demonstrated in Table  2 . According to technical efficiency change index; 52% of banks increased their mean annual technical efficiency. Yet, the same for 39% of the banks remained unchanged. Among the banks which made progress in technical efficiency, Societe Generale (SA) Bank (22.6%) and ING bank (9.5%) take the place on top; nevertheless, the first two of those who regressed are Deutsche Bank (15%) and Ziraat Bank (7.6%). Ziraat Bank, due to decay in its scale efficiency and Deutsche Bank, due to both scale and pure technical efficiency, experienced a decline in technical efficiency. Technical efficiency of Arab Turkish, Habib and JPMorgan Chase Banks remained unchanged.
It was also observed that 3.5% average annual technological progress was made. 64.5% of the banks made progress; however remaining 35.5% experienced technological decline during the period. Adabank (18.7%), WestLB (18.2%) and The Royal Bank (12.9%) are the top three among the banks that made technological progress. As for the banks suffering from retrogression; Eurobank (7.9%), Bank Mellat (5.8%) and Tekstil Bank (5.8%) are the first three.
The average annual growth in total factor productivity for the relevant period is 5%. 81% of the banks were observed to have made progress while 19% experienced a decline. In terms of increase in total factor productivity during 2004-2009, Societe Generale (26.1%) and The Royal Bank (20.1%) are the first two. An increase in these banks' factor productivity is driven by not only the improvement in technical efficiency but also innovation.
Deutsche Bank (8.9%) and Bank Mellat (7.2%) are the first two banks who experienced the highest decline in total factor productivity. The decrease in technology and technical efficiency decline of Bank Mellat and Deutsch Bank contributed to decrease in total factor productivity. 2008 is the year when the technical efficiency level hit rock bottom, and 2005 is the peak year. Nonetheless, 2008 is the year of technical progress, and 2005 is of decline. Regarding these two parameters, 2007 is observed to be the year with highest increase in total factor productivity. There appeared a decline in TFP in 2006. Concerning this period, it is concluded that banks' total factor productivity rose by 5% depending on the improvement in both technology and technical efficiency. The following subsections give more details about what we have covered so far in this section.
Public/State Banks
The indexes of change built for technical efficiency change, technological change, pure efficiency change, scale efficiency change and total factor productivity change concerning public banks for the period of 2004-2009 are demonstrated in Table 4 below. In respect of technical efficiency change index; 33% of public banks declined in terms of annual technical efficiency, and 67% of them underwent no change. Ziraat Bank (1.2%) is the bank whose technical efficiency declined. It can be interpreted that this bank suffered from a decline in its technical efficiency in consequence of retrogression in its scale efficiency. Halk and Vakif Bank did not undergo any change in terms of technical efficiency.
The annual technological progress is measured as 1.9% with respect to technological change index. It is seen that 33% of banks made progress while 67% of them declined during the period in terms of technology. Vakifbank (8.4%) made technological progress. Ziraat (1.5%) and Halk Bank (0.9%) experienced technological retrogression. The annual total factor productivity retrogression for the concerned period is 1.5%. During the period of 2004-2009, Vakifbank (8.4%) improved its total factor productivity which may be explained by its technologic progress.
The banks that experienced retrogression in terms of total factor productivity are Ziraat (2.7%), due to deterioration of both technology and technical efficiency level, and Halkbank (0.9%) due to retrogression in terms of total factor productivity as caused by its decline in technology. As can be seen in the figures above, annual technical efficiency declined during the period of [2004] [2005] [2006] [2007] [2008] [2009] . As this decline includes the 33% of public banks; the annual technical efficiency index turned out to be 0.996. Furthermore, the drop in the scale efficiency, which is one of the important components of technical efficiency index, gave rise to technical efficiency setback. This setback can be attributed to retrogression in scale efficiency.
In terms of technical efficiency, 2007 is the year when the highest progress was made while 2009 is the year when the heaviest retrogression was observed. In terms of technological progress, 2009 witnessed the highest increase while 2005 saw the lowest. Accordingly, the highest rate in total factor productivity is reached in 2009. Its lowest rate is recorded in 2005. In spite of retrogression in technical efficiency, total factor productivity of public banks rose by 1.5% thanks to technological progress.
Private Banks
The indexes of change built for technical efficiency change, technological change, pure efficiency change, scale efficiency change and total factor productivity change concerning private banks for the period of 2004-2009 are demonstrated in the table below. In terms of average annual technical efficiency, 27% of private banks made progress while 46% of them experienced retrogression; remaining 27% underwent no change. Turkish bank (7.4%) and Anadolu bank (5.6%) are the first two banks that advanced their technical efficiency. Akbank (6.2%) and Is bank (1.2%) are top two to experience a decline in terms of technical efficiency. Adabank, Alternatif Bank and Tekstil Bank did not advance their technical efficiency. Akbank, due to its decline in scale efficiency; Is Bank, due to its decline in both pure technical and scale efficiency, experienced their technical efficiency retrogression. The average annual technological improvement is measured as 5% according to technological change index. It is observed that 100% of private banks made progress technologically during the whole period. Adabank (11.8%) and Turkish Bank (8.7%) are the top two.
Technological change index's having a positive value indicates a decline in the quantity of output produced by the similar quantity of input. In other words, they increase their production efficiency level. With respect to total factor productivity change index, the mean annual growth rate for the concerned period is 5.6%. In terms of total factor productivity, 91% of private banks advanced while 9% retrogressed. The top two banks, Turkish (16.7%) and Adabank (11.8%) advanced their total factor productivity significantly during [2004] [2005] [2006] [2007] [2008] [2009] . Turkish Banks' total factor productivity advancement was caused by its progress in both technology and technical efficiency. Adabank's progress is just because of its technological progress. Akbank retrogressed in total factor productivity by 2.3%. Its retrogression was a result of a setback in technical efficiency. Average changes in private banks' total factor productivity indexes by year are depicted as follows. As can be seen in the table, the average annual technical efficiency change index is 1.005. Furthermore, it is found that out of the components of technical efficiency index, pure technical efficiency increased while scale efficiency declined.
2008 is the top year for private banks to advance their technical efficiency. 2005 and 2009 are the retrogression years. However, 2005 is the year of technological progress while 2009 is the year of technological setback. Correspondingly, the highest rate of total factor productivity was achieved in 2005. Despite the technical efficiency retrogression in this year, substantial progress in technology gave rise to a significant advancement in total factor productivity. TFP declined in 2006 and 2008, for which technological setback can be blamed. As of the period average, total factor productivity of private banks increased by 5.6% thanks to progress in both technology and technical efficiency.
Foreign Banks
The indexes of change built for technical efficiency change, technological change, pure efficiency change, scale efficiency change and total factor productivity change concerning foreign banks for the period of 2004-2009 are demonstrated in the table below. In terms of average annual technical efficiency, 47% of foreign banks made progress while 35% experienced retrogression; remaining 18% underwent no change. The top three to advance their technical efficiency are Societe Generale (22.6%), Denizbank (9.5%) and ING Bank (9.5%). Deutsche bank (15%) and West LB AG (6.6%) are top two to retrogress in terms of technical efficiency. West LB AG, due to its decline in pure technical efficiency; Deutsche bank, due to its decline in both pure technical and scale efficiency, experienced retrogression in terms of technical efficiency. Arab Turkish, Habib and JPMorgan Chase Bank are the banks that underwent no change in terms of technical efficiency.
According to technological change index, the average annual technological progress is measured as 2.5%. 47% of the banks made technological progress while 53% of them declined technologically during the period. West LB AG (16.3%) and Deutsche bank (15.9%) are the top two among the banks that improved technologically. With respect to backwardly operated banks, Societe Generale (8%) and Fortis bank (6.2%) are the first two. With respect to total factor productivity change index, the average annual growth rate for the concerned period is 4%. 65% of foreign banks made progress in their total factor productivity while 35% experienced retrogression. The Royal Bank (20.9%) and JPMorgan Chase (15.7%) are the top two to advance their total factor productivity highly during [2004] [2005] [2006] [2007] [2008] [2009] . The Royal Banks' total factor productivity progress may be attributed to its progress in both technology and technical efficiency. Adabank's progress was generated by its technological progress. The first two banks that experienced retrogression in terms of total factor productivity are HSBC (6.5%) and Bank Mellat (5.9%). Average changes in foreign banks' total factor productivity indexes by year are depicted as follows. The table shows that the annual technical efficiency change index increased to 1.015 in [2004] [2005] [2006] [2007] [2008] [2009] . The two components of technical efficiency index, i.e., scale and pure technical efficiency parameters advanced. The improvement in scale efficiency is 0.3% and 1.2% in pure technical efficiency. In consequence of these two improvements, the annual technical efficiency advanced as well. 2005 is the top year for foreign banks in terms of highest technical efficiency rate. Yet, 2008 is the top year of retrogression. Technological advancement reached its peak in 2007 and retrogression in 2005. Correspondingly, the highest rate in total factor productivity is reached in 2007. There occurred retrogression in 2006. As of the period, total factor productivity of foreign banks increased by 4% depending on the progress in both technology and technical efficiency. Changes in foreign banks' total factor productivity index values by year are as follows. Total factor productivity index's being more than 1 for both all deposit banks and groups (2004) (2005) (2006) (2007) (2008) (2009) show an efficiency growth. If we examine the Table 10 
Conclusions
This study carries out the performance measurement of the banks during the period of [2004] [2005] [2006] [2007] [2008] [2009] . To evaluate the performance comparison of individual banks and of the subgroups in TBS, total factor productivity change indexes of all deposit banks and groups are measured by Malmquist total factor productivity index which is useful to see differentiation between technical efficiency and technical changes. Both intra-group and bank-to-bank comparisons were made available by these measurements that are aimed at determining which bank group or bank relatively has the highest level of performance under the influence of the Global financial crisis and of recent financial regulatory framework, which escalated the competition in TBS and forced banks to attach more importance to productivity factor for sustainable growth.
The table below indicates the banks with the highest and lowest level of performance measured by considering all of the performance criteria. Turkish and Societe Generale are observed to be the banks with highest level of technical efficiency improvement. Ziraat, Akbank and Deutsche bank are the banks with the highest level of technical efficiency retrogression. Besides, the banks with highest level of technological progress are Vakıf, Adabank and WestLB AG. Ziraat and Societe Generale are turned out to be those which made the lowest technological progress. Thus, it is concluded that the banks with the highest total factor productivity growth rate are Vakıf, Adabank and The Royal Bank. The top three highest retrogressions in terms of this criterion were experienced by Ziraat, Akbank and HSBC. In the light of all measured performances; the banks with the highest and the lowest performance among all deposit banks are listed below. ING bank is observed to have improved technical efficiency at optimum level, and Deutsche bank is observed to have experienced the greatest decline. In terms of technological change, the bank with the highest progress is Adabank while Eurobank Tekfen is the one who experienced the greatest retrogression. In detail, while Societe Generale is discovered to have seen the highest level of total factor productivity growth rate while Deutsche is observed to have had the lowest. Turkish (private bank) and Societe Generale (foreign bank) -banks that recorded the highest increase in terms of technical efficiency while Ziraat (public/state bank), Akbank (private bank) and Deutsche Bank (foreign bank) are those who underwent the greatest decline. At the same time Ziraat and Societe Generale are the banks with the lowest technological progress.
As the tables suggest, the foreign banks, thanks to positive changes in their technology, are found to be more effective than other groups in terms of technical efficiency and total factor productivity. Even if the main aim of this paper is not to sort out the effects of the recent global crisis of 2007-2008, we can underline an important point: even if the government officials have insisted that the recent global crisis changed the environment of financial sector all over the world, banks in the body of TBS did not suffer any setbacks because of stronger capital asset ratio along with other financial reforms. However, the recent global crisis has, even so in small amounts, affected all deposit banks; they operate better afterwards in terms of TFP: in detail, technical efficiency change went down in 2007-2008 period as technical change increased strangely.
In terms of groups, foreign banking group reflects more response to the crisis since it has been observed that these banks have been very responsive to any small fluctuations in macroeconomic variables such as interest rate, exchange rate, inflation rate, etc. Reason of this is that when we compare national/domestic banks (combination of private and state or public banks) with foreign banks, the latter has higher liquidity ratio, lower interest rate risk, and higher capital adequacy ratio. Besides, their customer profile, financial management, and the usage of more technology are different compared with private and state banking groups. In this picture, decline in technological change plays a larger role than decline in technical efficiency change.
Having started in the early 1980s, the globalization of capital around the world left Turkey to the following situation with regard to policy implication: TBS must improve itself by means of the competition between domestic and foreign banks in a competitive market structure supported by competent governmental bodies. Besides, there are also defendants of the idea implying that BRSA must efficiently and effec-PANOECONOMICUS, 2013, 2, Special Issue, pp. 139-159 tively control banking system and that participation of foreign banks in TBS serves the interests of the sector itself and then, of the Turkish economy. Finally, given bank size, profitability level and equity variables are key determinants of a bank's decision to securitize in Turkish case, how changes in the TFP affect securitization decisions of the banks in TBS would be of high importance in terms of policy implication. Considering the popularity of the said securitization among the banks during the period of [2004] [2005] [2006] [2007] [2008] [2009] , this interaction may be handled in a further study. In the scope of such study, it may be also interesting to see to measure efficiency in terms of input and output simultaneously, and to transfer input contractions and output improvements into our current model.
